The change of the a relaxation process occurring during isothermal crystallization of a glassy polymer, poly(aryl ether ketone ketone), has been followed in real time through measurement of the dielectric complex permittivity.
I. INTRODUCTION
Glass-forming liquids and polymers are considered to be complex systems. The existence of complexity is reHected by the fact that the relaxation of a measured magnitude deviates &om a single linear exponential Debye behavior characterized by a single relaxation time. The phenomenological Havriliak-Negami (HN) formulationh as been widely used to describe, in the frequency domain, the non-Debye character of the a relaxation which appears in glass-forming liquids and polymeric systems at temperatures above the glass transition temperature and involve motions extended to several molecular segments. By using the Havriliak-Negami (HN) relaxation function, both dielectric and mechanical relaxation as well as nuclear magnetic resonance and neutron scattering experiments can be satisfactorily interpreted. ' As far as dielectric relaxation is concerned, the HavriliakNegami The specimens were placed between two gold-plated stainless steel electrodes.
The dielectric cell was introduced in a homemade cryostat operating in a temperature controlled nitrogen atmosphere.
To perform isothermal crystallization measurements the sample was brought to the crystallization temperature at a constant heating rate of 1'C/min. After reaching the selected T'" s' measurements were performed in the 10 -10 Hz frequency range as a function of crystallization time. Each measurement required about 40 s. The experimental conditions were carefully chosen to avoid significant precrystallization of the sample during the heating process. i
Wide angle x-ray scattering experiments were performed using a double-focusing mirror monochromator on the polymer beam line at HASYLAB (Hamburg, F.R.G. ). The samples were heated in vacuum (10 torr) at the same heating rate as in the dielectric experiments. Thermal contact and homogeneous heating were ensured by a thin aluminum foil covering the surfaces of the film. The temperature was measured by a thermocouple inserted in the sample. The wavelength used was 0.15 nm with a bandpass of EA/A=5x10 s. After Fig. 2(a) . According to Sauer et Fig. 2(a) for the a process has been obtained by 6tting the experimental results for the 60/40 polymer to the Vogel-Fulcher Table I . Fig. 9 The e" (u) values were generated from Eqs. (5) - (7) using the HN parameters corresponding to each crystallization time (Fig. 9) . A subroutine based on the Hagenah procedure was developed to perform the inverse Laplace transformation. As an example, the normalized P(t) functions corresponding to difFerent crystallization times are represented in Fig. 10 Fig. 11 .
Additionally, the real-time variation of the mean relaxation time (v) calculated from Eq. (11) is also shown in Fig. 11 . The variation of P with t, at the initial stage remains almost unchanged, but it subsequently decreases and finally it levels off for longer crystallization times. In contrast, the characteristic relaxation time~~~re-mains practically unchanged for the initial times, then subsequently increases towards higher values, and finally levels off for higher crystallization times. Fig. 10 
